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Purpose

The purpose of this study guide is to provide information to exam applicants concerning exam
format, general content of the exam and equipment required for the field component; it is not
intended to provide the technical foundation necessary to pass the exam.

You are expected to have an understanding of the general configuration and function of septic
systems. This guide includes some fundamental information relating to these topics. If these
topics are new to you or are unclear, you should refer to the reference list provided at the end of
this compilation for sources of information you could consult to improve your understanding of
topics of which your understanding is weak.

Additionally, you must have an understanding of the ISDS regulations. The ISDS regulations
are available on the DEM website. To navigate to this document from DEM home at:
http://www.state.ri.us/dem, select “Programs”, then “ISDS”, and then from the panel on the right
side of the screen the link “Listing of ISDS Regulations”

When you study the regulations, do not neglect to review Appendix 1 and 2. Appendix 1
discusses soil morphology, soil description; Appendix 2 discusses soil characteristics, associated
landforms and on-site considerations.
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Responsibilities of a Licensed Soil Evaluator

Once the exam is passed, be aware that a licensed soil evaluator has responsibilities beyond
conducting the soil evaluation service for clientele.

Regulatory Permitting Requirements
It is the responsibility of the licensee to follow the regulations concerning submission of
applications for permitting-related activity and data to the Department.

Renewal of License

Soil evaluator licenses are renewable in December of odd-numbered years, a two-year renewal
cycle. The soil evaluator license is a separate license under the DEM ISDS designer licensing
program and renewal must be requested independent of other licenses you may possess.
Renewal requires submission to the Department of a renewal application form, with a renewal
fee of $100 and documentation of required continuing education.

Continuing Education

Required continuing education is 8 “classroom hours” every two-years; note that “classroom
hours” is a description of credit value and not a measure of contact time. Continuing
education must be obtained after the license is issued and during the two-year license cycle
(there is no provision for banking credit overages for the next renewal). The URI Onsite
Wastewater Training Center releases a schedule of events in the spring; the ISDS licensing
section of the DEM website provides a link to the Training Center. The ISDS Licensing
section of the DEM website also provides information concerning continuing education
events available. The ISDS licensing section of the website may be located from DEM home
at: http://www.state.ri.us/dem by selecting “Programs”, then “ISDS”, then from the left side
of the screen, the link to the “Installers and Designers Licensing Program”. Licensees are
encouraged to seek additional opportunities, in the form of courses, seminars or workshops.
If a licensee identifies an event which might be suitable for continuing education credit, as
much specific information about the content of the event as possible, should be provided to
the ISDS program for evaluation. The more lead-time provided for this review, the greater
the likelihood of obtaining a determination in time to register for the event.
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Examination logistics

Location and Time

Specific instructions concerning location of the exam and the time by which you must arrive will
be provided to applicants after the exam application deadline. These specific instructions will
include a map and driving directions to the exam location and the time by which you must arrive
at the location of the exam.

Weather

Arrive on time even if it rains. Weather conditions will be evaluated in the field the morning of
the exam. The rain date for the field exam will be scheduled based on the weather forecast the
day of the exam and for the day following the exam. The rain date decision will be made the day
of the exam, so you must arrive at the location specified in the exam-specific instructions as
scheduled.

Lunch

If you are taking both components of the exam, bring your lunch. The exam-day schedule is
highly structured and is not flexible. If you leave for lunch and are late returning, there will be
no special accommodation made to provide you with extra time to complete your afternoon

component.

An example exam day schedule is included in this guide so you will know what to expect the day
of the exam.
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Examination Specifics

Two Components: Written Examination and Field Examination

Each section will be graded separately. Both must be passed. They do not have to be passed
concurrently. If more than 2 years elapse between passing both components, the component originally
passed must be retaken. Examinees will be notified of results in writing within 60 days after the
examination date. *

Examination Content *

VVVYYYVY

Principles of on-site sewage treatment and disposal;

Understanding of the applicable state regulations;

Geology and soils of Rhode Island;

Soil textural analysis and profile descriptions;

Estimating mean seasonal high groundwater elevations using soil morphology; and
Soil moisture and drainage characteristics of soils.

*Information from ISDS Regulations, Section 25.03

Written Examination Format

VVYVY

Closed-book

Multiple choice

Fill-in the blank

True/false

2 hours to complete (No talking will be allowed. When finished and your exam is turned in,
you may leave the room.)

Field Examination Format

>
>
>

Three soil pits will be evaluated
Complete a Field Card (provided by DEM the day of the exam) for each of the three pits
Guidance materials are permitted for the field examination

At the pits (50 minutes per pit, 10 minutes transit to the next pit)

» 6 examinees (maximum), each group’s DEM guide and pit monitor will be present at each pit
Sequence:

Group A (3 examinees) Group B (3 examinees)

10 minutes in 10 minutes out

20 minutes out 20 minutes in

15 minutes in 15 minutes out

5 minutes out 5 minutes in

(cards collected at end of 5 minute interval) (cards collected on way out of pit)

Depart for the next pit. Depart for the next pit.
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Example Exam Day Schedule

Rhode Island Department of Environmental Management
Class IV Soil Evaluator Examination

SCHEDULE
Groups 1, 2,3 Groups 4,5, 6
8:30 — 8:45 |Registration 8:30 — 8:45 Registration
8:45 —9:00 |Distribution of exams/instructions 8:45 Depart Parking Area for assigned soil pits
9:00 — 11:00 |Written exam 8:50 — 9:40 Each group’s first pit
11:00 — 12:00|Lunch Group 4 - Pit 1
12:30 Depart Parking Area for assigned soil pits Group 5 -Pit 2
12:40 — 1:30 |Each group’s first pit Group 6 — Pit 3
Group 1 -Pit 1 9:40 - 9:50 Transit to next pit
Group 2 - Pit 2 9:50 — 10:40 |Each group’s second pit
Group 3 - Pit 3 Group 4 — Pit 2
1:30 - 1:40 |[transit to next pit Group 5 - Pit 3
1:40 - 2:30 |Each group's second pit Group 6 — Pit 1
Group 1 - Pit 2 10:40 -10:50 |Transit to next pit
Group 2 - Pit 3 10:50 — 11:40 |Each group’s third pit
Group 3-Pit 1 Group 4 — Pit 3
2:30 - 2:40 [transit to next pit Group5-Pit 1
2:40 - 3:30 |Each group’s third pit Group 6 — Pit 2
Group 1 -Pit 3 11:40 - 11:50 |Transit to Parking Area
Group 2 - Pit 1 11:50 — 12:50 |Lunch
Group 3-Pit 2 1:05-1:15 Distribution of exams/instructions
3:30 - 3:40 |Transit to Parking Area 1:20 - 3:40  |Written Exam
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Field Examination

Required equipment for the field component

» Soil Color Book
Munsell Soil Color Books are available from:
Forestry Suppliers Inc.
P.O. Box 8397
Jackson, MS 39284-8397
Tel: (800) 647-5368, Fax: (800) 543-4203
http://www.forestry-suppliers.com

Ben Meadows: http://mww.benmeadows.com
Phone 1-800-241-6401
Fax 1-800-628-2068

Clip board
Pencils & Erasers
Water bottle

Towel
Soil knife

Any guide materials you would use in the field for soil evaluation

YV V. V V V V V¥V

Plastic bag or other method to shield your recording sheet from
inclement weather

Back pack, bucket or a bag for toting clothing and equipment
Specimen tin to hold soil samples (disposable muffin pans work well)

“Sharpie” marker for labeling tin

YV V V VY

Masking tape on which to label specimen tin

You will be in the field for 3 hours, the following are suggested:
» Wear appropriate field attire (boots and jeans)

Bring “layers” of clothing, consider a hat
Be prepared for light rain

Consider an extra pair of shoes

YV V V VY

Insect repellant is recommended
» Sun screen may be desired

DEM will supply for use at the examination:
» Spades
» Clinometers
» USGS map of the area
» Cards on which to record field exam information
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Recording Information at the Soil Pits

Control Section

® The control section is a section of the pit wall of approximately two to three feet in width. The boundaries
of the control section will be marked with ribbon.

® The control section is the part of the soil profile you must describe.

® You will collect soil samples from outside the boundaries of the control section for evaluation of
required properties.

® At the pit, time is scheduled in and out of the pit. It is recommended that you use muffin pans (or any
other method you may devise) to collect your soil samples in the pit for texturing and coloring during your
rotation out of the pit.
A disposable aluminum muffin pan with one corner folded in can be keyed to a sketch you draw on your
filed card, so that you do not have to label the cups on the pan. Example:

Cross Section of Pit Showing Control Section

“Control Section”
Do Not Disturb

Ribbon > < Ribhon

Tape Measure
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Recording Information at the Soil Pits

An example of the card on which you will record your observations is depicted on the next page.
You will note that the card used for the field component of the Soil Evaluator Exam is different
from the DEM Site Evaluation Report Form on which the soil evaluation is recorded.

Field Exam Reporting Card - Side 1

On side 1 of the field exam reporting form, each element of soil description is presented in a
distinct column; this requires that each element of the description be considered individually
during the exam, as one is describing each element of a soil horizon.

If you do not observe a characteristic, draw a line through the box indicating that you have
considered that element, but that it was not observed. If a box is left blank, without such a
mark, it will be assumed that you were not able to make a determination, which will negatively
influence your score.

Depth must be recorded in inches.

Nomenclature which must be used is keyed by each section of the field exam reporting card to
the pages in Appendix 1 of the ISDS regulations on which each is described, on the page
following side 2 of the example card which follows.

Field Exam Reporting Card - Side 2

Landform and Landscape position - On side 2 of the field exam reporting form, you are
required to identify the type of landform in which the test pit is located as well as the landscape
position (hillslope profile position) of the pit. Landforms are discussed later in this study guide.
Below is a simple diagram of landscape position.

—

summit

shoulder

backslope \
[ ——

footslope toeslope

Slope - You will be required to record the slope of the land within which the pit has been
excavated. A clinometer will be available at each pit for determination of slope. There will be
time before the exam begins to practice using the clinometer to determine slope.

Parent Material(s) - Note that if 2 parent materials are observed both must be recorded.
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RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
CLASS IV SOIL EVALUATION EXAMINATION

HORIZONATION BOUNDARY TEXTURE COLOR STRUCTURE MOIST REDOX FEATURES
CONSIST.
Prefix Master Sub. No. Depth Distinct. Topo ;g’;ﬁ;‘ Class Hue Value chroma Grade | Shape Size Depletions Concentrations

(in) Modifier

Abundance

Contrast

Abundance Contrast

Format of card used for the field component of the Class IV Exam.

Side 1

Nomenclature is described and keyed to pages in Appendix 1of the ISDS regulations on the page following Side 2 of this data card

Record depth in inches

If you do not observe a characteristic, draw a line through the box indicating that you have considered that element, but that it
was not observed. Boxes which are left blank without such a mark, will be assumed to indicate that you were not able to make a

determination, which will neaatively influence vour score.

Depth to limiting layer (inches):
Depth to groundwater or seepage (inches):

Depth to seasonal high watertable (inches):

(if below soil profile, so indicate)

Study Guide - RI DEM Soil Evaluator Examination
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SITE INTERPRETATION

Landform

Study Guide - RI DEM Soil Evaluator Examination

Floodplain

Stream Terrace

Coastal Dune

Depression

Moraine (Recessional/Terminal)
Drumlin

Till Ridge

Outwash Plain

Esker, Kame or Kettle
Other Upland Area

NOTE:

If two parent materials are
present, record both of them

e

Landscape Position Slope Parent Material (s)
__ Summit _1-3% ______ Eolian Deposits
__ Shoulder _ 3-8% ____ Glacial Ice Contact
_______ Backslope 8- 15% ______ Proglacial Outwash
_____ Footslope _15-25% ______ Dense Glacial Till
_______ Toeslope _ 25-35% _____ LooseGGlacial Till
__ None > 3%% _ Dune

Alluvial

______  Other (organic soils)

Format of card used for the field component of the Class IV

Landforms, soil characteristics and parent material are discussed in Appendix 2 of the ISDS Regulations

Exam.

Side 2
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Nomenclature to be used on Soil Pit Reporting Cards

*****NOTE: Page numbers indicate the page in Appendix 1 in the January 2002 ISDS Regulations *****

Horizonation:

o “Prefix” — Indicates a lithologic discontinuity; see page 89-90 “Discontinuities”.

o “Master” (Master Horizon, abbreviated O, A, E, B, C, R)- See page 86 “Master Horizons” and page 87
Transitional Horizons. Record the top of the 1% mineral horizon.

e “Sub.” (Subordinate distinction) — See page 88 “Subordinate Distinctions within Master Horizons”.

e “No.” (Number) — See page 89 “Vertical Subdivisions”.

Boundary:
o “Distinct.” (Distinctness, abbreviated a, c, g, d) — See page 100 “Horizon Boundaries”.

e “Topo” (Topography, abbreviated s, w, i, b) — See page 100 “Horizon Boundaries”.

Texture: — Discussion of elements of texture begins on page 94
o “Coarse Fragment Modifier” — See page 97 “Coarse Fragment Modifiers”
o “Class” — See pages 96 and 97 “Sand Size Modifiers” and “Textural Classes”

Color: - See page 90 “Color”

e “Hue” — (A component used to describe color in Munsell color notation)— See page 91.

e “Value” — (A component used to describe color in Munsell color notation)— See page 91.

e “Chroma” - (A component used to describe color in Munsell color notation)— See page 91.

Structure: — See pages 98 — 99 “Structure”, “Type”, “Size”, “Grade”

o “Grade” — See page 98 — 99 “Grade”

o “Shape” — Abbreviated gr, pl, abk, sbk, pr, sg, m. See page 99 “Type”
o “Size” — See Page Al — 13 — 14 “Size”, also refer to Figures 6 and 7

Moist Consist (Moist Consistence, abbreviated I, vir, fr, fi, vfi, efi) — See page 99-100 “Consistence”.

Redox Features
Depletions: See page 91 “Redoximorphic Features” and Page 93 “Redox Depletions”
e Abundance - See page 92 “Abundance of Redoximorphic Features”
e Contrast - See page 92 “Contrast of Redoximorphic Features”

Concentrations: See page 91 “Redoximorphic Features” and Page 93 “Redox Concentrations”
¢ Abundance — See page 92 “Abundance of Redoximorphic Features”
e Contrast - See page 92 “Contrast of Redoximorphic Features”

Depth to limiting layer (inches): If observed, record the depth to horizon which is limiting to water movement.
This may be evidenced by but not limited to a Cd horizon (densipan) or conditions which result in a perched
watertable. “Impervious” for purposes of determining 1SDS suitability is defined in the ISDS regulations.

Depth to groundwater or seepage (inches): If observed, record the depth to water or water seeping in on the pit
wall.

Depth to seasonal high watertable (inches): If observed, record depth to seasonal high watertable (Clue - think
about redox features!), if below the observed soil profile, so indicate.

On the back side of the card: Be aware that if two Parent Materials are observed, record both of them
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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
Department of Environmental Management
Office of Water Resources

Property Owner:

Site Evaluation Form
Part A - Soil Profile Description

[=H AT
32

-

b

Application Number

Property Location:

Date of Test Hole:

Soil Evaluator:

License Number:

Weather: _Shaded: YesL1 Nold  Time:
TH,— Horizon Boundaries Soil Colors Re-Dox Description . :
Horizon Depth i Texture Structure | Consistence Soil
Dist Topo Matrix FF;Z;E?;S Ab. | s. | con. Category
Sample form used for DEM ISDS Site Evaluation Report
Part A (Side 1) Soil Evaluation -
To be completed by a Class 1V Soil Evaluator —
TH Horizon Boundaries Soil Colors Re-Dox Description Soil
Horizon Depth _ Matrix Re-Dox Texture Structure | Consistence Category
Dist Topo Features Ab. S. | Con.
Soil Class: Total Depth of each Test Hole:

Depth to Groundwater Seepage:

Estimated Seasonal High Water Table:

Depth to Impervious or Limiting Layer:
Comments:

Study Guide - RI DEM Soil Evaluator Examination
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Part B

Key:
Site Evaluation — to be completed by Class Il or Il Designer or Soil Evaluator W™ Approximate location of test holes
Please use the area below to locate: Xog Estimated gradient and direction of slope
1. Testholes _;

2. Approximate direction of due north & Approximate direction of due north
3. Offsets from test holes to fixed noints such as street. utilitv nole. or other nermanent. marked obiect 3

Sample form used for DEM ISDS Site Evaluation

Part B (Side 2) Site Evaluation

To be completed by a Class IV Soil Evaluator,
or a Class Il or 111 ISDS Designer

Relief and Slope:
Presence of any watercourse, wetlands or surface water bodies, within 200 feet of test holes: YESC1 ~ NOLI  If yes, locate on above sketch.
Presence of existing or proposed private drinking water wells within 200 feet of test holes: YES[] NOLO  Ifyes, locate on above sketch.
Public drinking water wells within 500 feet of test holes: YESCI ~ NO[CI If yes, locate on above sketch.

Is site within the watershed of a public drinking water reservoir or other critical area defined in SD 19.00? YES[] No[d

Has soil been excavated from or fill deposited on site? YESC1  NO[CI If yes, locate on above sketch.

Site’s potential for flooding or ponding: NONEL] SLIGHT MODERATE[]  SEVERE[I

Landscape position:

9. Vegetation:

10. Indicate approximate location of property lines and roadways.

11. Additional comments, site constraints or additional information regarding site:

O N~ W

Certification
The undersigned hereby certifies that all information on this application and accompanying forms, submittals and sketches are true and accurate and that | have
been authorized by the owner(s) to conduct these necessary field investigations and submit this request.

Part A prepared by: Part B prepared by:

Signature License # Signature License #

FOR OFFICE USE ONLY

Decision: Approved L] pisclaimed [
Comments:

Signature Authorized Agent Date

revised 5/8/01
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Principles of on-site sewage treatment and disposal

Wastewater Characteristics
e Microorganisms

e Fecal Coliform

e Pathogens

e Nutrients

Organic Chemicals

Toxic Chemicals

Septic System Treatment

e Collect and separate solids and grease from wastewater

e Waste decomposition by physical, biological and chemical processes in the system and in the soil
e Disposal of the treated water

Principles of On-Site Sewage Treatment and Disposal
Function of a septic tank, d-box, drainfield

Biomat — What is it? How is it formed? Where is it formed? What does it do?
Long-term acceptance rate (LTAR)

Soil Physical Properties

Adsorption versus absorption

Denitrification

Nitrification

Aerobic versus anaerobic

Nutrients found in septic system effluent (nitrogen, phosphorous)

Nitrate

Regulatory

Percolation test

Site evaluation

Soil evaluation

Impervious in “ISDS Terms”

Proprietary treatment systems versus sand filters
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Cross section of a single compartment septic tank
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Configuration of a conventional septic system

I
_ l!:il'tru,lI

Figure 1. Components of a conventional scplic sysiem.

i
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Advanced Treatment Options

Some properties are encumbered with site constraints which preclude the use of a
conventional septic system. In such cases an Innovative or Alternative (I/A) system may
be considered by the designer. DEM maintains a list of Department approved
technologies, for this purpose. This list includes proprietary systems, and system
components, manufactured and marketed by a business entity as-well-as non-proprietary
sand filters.

Proprietary systems which pass the approval process are issued an approval for a
specific use, two examples are TSS and BOD reduction or TSS, BOD and nitrogen
reduction. The appropriateness of a technology is a function of the site for which it is
proposed. The vendor of the technology is required to provide with the technology a
design manual.

Sand filters are not purchased as a complete system from a vendor. The DEM has issued
guidance documents presenting proper design, installation and use of these technologies.

Study Guide - RI DEM Soil Evaluator Examination Page 18 of 65



Geology and Parent Soils of Rhode Island
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The following five pages have been excerpted from “Soils of Rhode Island Landscapes”
University of Rhode Island Agricultural Experiment Station Bulletin 429, January 1988, written
by William R. Wright and Edward H. Sautter.
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FIELD [DENTIFICATION OF SOILS IMN MASSACHUSETTS
B¥ P.C. FLEVCHER S

I. SHALLOW TD SEDROCK AZCid: Gansrally in Hassachuseccs chass araas are
a complex of rock cuccrops (surface axposecs of badrock), shallow co
badrock seils (10-10"), ooderacely dees co beadrock s0fls (20-607), 1
and vary deep soils (>607). i
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Q ) '
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i R " . BEDAGCK _~ +™."
';E ¥, T = a N .
Eﬂ u.lﬁ & .“_ n-+ : o : o - . -
: C-n%s se=~=inn of zhallow eo bdedzock soils © | i
¥ A. Tigld Idgmcificarc‘an of Shallew co Bedrzock Areszs.

1. Landfora - ¥o discinguishing landfora, often sarked by irmeg-
ular shapea kaalls and seees ridges.

2. Test Pit G2
a) presacce of bedrock ouccrops in :djuta: aTeas.
b} bed-eck within the cese pic.

3, idearificacien of shallow co bedoock aceas from a 0.5.6.5.
topagsaphic quad sheel. |

- g ‘I
=5 ‘\I"‘* / Aﬁr

o+
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e
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L |

I" II. GLACIAL TTLL: definicion - Dominancly unsorced and unstracified alnecsl
sacarzal, deposiced by and undaraesth & glacisr, and consiscing of a
hecarogensaus aixtuce of clav, sile, sand, graval cobbles, scones, and
bouldarsy.

A. Typas of Glacisl Till

L. Loose sandy and gravilly £ill (Ablacion £ill): Loess. per=aable,
sandy and gravelly cill deposiced during the final dovmascing of :
nearly scacic, saloing glacial fce. Lenses of crudely sorrad .
sand and gravel are comsan. Except for stones and boulders, >
loose cill fs difZiculc ce sesarace froem ice-copczes glaczial ||. *
oucwvash, oy

1. Compact, denga glacigl efll (Lodgesenc cill): Coppace, dease,
loazy and siley cill depositad by advancing glacisl fee. Sails
davelaped in chis parenc macerial are generally Frizhlae, and
perzeable in cha upper 1 co ] feac and are undeslaism by fims,
glovly parsesables cospace glacial c:ill (hardpan).

gk

i

r

B. Field Idaneificarion of Glacfal T411 Arsss =

L. Gezesal appeavance - ALl glacZal rills in Missachuseccs have
varying degrees of surface asd subsurface
gzones. LI che surface scones have beep
temoved, cha presécce of szone walls end
subsucface stones isdicacs £ill arass.
The scones are generally aapilis or subk-
-="|angulazr in shape.

B
b .
T
1 s -
: s — ?!Eqizgéi;*
= *‘--—‘-"ﬂ:l';i,;_".?"#
== = = 3
L S
- -'-.i-l";.. 1‘2’&‘_{“__:_._ l"-
T = — - Tmn . s
e “s
e o D i it
1_.--:r-'-. S B -
A
2. Landfora E :

a) Drumlin =—A lew, smooch, elongaced oval hill of cessace
glacial £ill thac say or may sot have a core of bedrock.
The longer axis is paralled to the general diceccion of
glazier flow. Dru=mlins are produces of scoes=line Flow
af glaciers vhich salded the subglacial flsar through a =
combination of arosion and deposiciss.
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b) Till tidge - similar to a drumlin excepc it is more elongaced
and is a ridge cacher than a hill.

©) Moraimes - An accumulacion of drifc. wich an inicial topg-
Brapnic expression of ics own, buile chiefly by cha direes
action of glacisl fce, Exasples are end, ground, lareral,
recessional, and cerminal =oraines,

Hotaine (recessicnal) - An ead moraine, buile duri:ng a

Ceaporacy buc significane halt in the final TRECEaC af 3
glaciar,

Moraize (ferminal) - An end moraine thac macks the farthesc
advance of a glacier and usually has the form of a massive

Arcuace ridge, or complex of ridges. underlais by till and

ocher drifc types.

d) Ground moraise - Till area with no cypifying Copographisz
A expression, geaerally undulacing, lew lying hills,

= -
3. Soil Pic 3
&) Prasence of angular and subangular cabbles, sctones and

boulders withis che faca of the plez.

B) Seil zexzura i3 the subscrarus (approxizacely balow 33™) -

¢ Can be very wariahle amd 23y range Erom loasy gand e silc

loas. These is almose alvays ezough silec and clay presen:

o dizty che pores of your palm whan a dry sample Is rubbed
becveen vour hands. F

freseace of hardpan - Depch to hardoan is varisble amd zay
Tange £v2o 20 to 40 imches. It is firm, glowly parsesbls
=acasial that is generally conrinusus wish depch £o wodes-
lying bedrock (ir is =oc a ethia laves). 1In Massachussczs,
hardpan i3 firm compace glacfal cill, Loose, sandy, and
Eravelly glacial 21! does noc have a hard pan.

Coler = Variabla, in southsascern Hassachusares, it is
lighe grey or olive in the subscracum. el
Lack of stracificacion - Thera are no digeinmes lavacs of
sand or grawvel.

> o
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- Idaseificarion of Till Areas Fros a piss Topographie Quad Theer
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CLACIAL CdMTwWasa: dafimicion Ferae
- Lfied sand and gravel
gLaciess and carried, sorced, and daposited By glagial ul:r:::f:d d

SCTeEa=g,

2

A. Fiald Tdemsificacisg of Glacial (ucwash Aceas

1.

Origin of bodies of ice-contact stratified drift.
Stagnant glacier ice affords temporary retaining walls for bodies

of sediment built by streams and in lakes.
As ice melts, bodies of sediment are let down and in the process

are deformed.

Landfors

aj

L))

eh

<)

Cutiash Plain = Generally, a bpaad, aaacly level plain
depesited by meleuster sr=gsans 23 chey floved auc bayead
the lce cerminoys, Mose oucwash Plaisg have some goee
sided depresgions (keccias holes) o lakes (keccla ll.h:}
:;drultiul from where ehe owscwssh was deposiced arocusd
d-pt::::u;::l'nmz Lce, which lacer melced suc lesving a

Eskar = A leng, asrrow, sinucus, steep=gided ridge
composed of irtequlacly scracified gand apd gravel shac
wag deposized by & subsurfsce scraan flewing Eezween
ice vally or im sn dew cuspel of 4 retrearing glacier
and was lefe behind when the ice =alted. Eskers t:n;-;
:n11-:||:h from lesgs chas & quarzer =ils o unr; tha=
B¢, aod iz heighc from 13 feec to 75 Ffesr, d

Kaze = A soumdlike Rill of Le@=concase glasisl drifs
zesposed chiefly of scrazified sand and graval N

Raze Terrase - A cercace-Llike ridga congisci
stTacified sand aod graval deposiced by a u_:'ﬁ::-:
streaa flowing becwesn o meleing glacder sad a higher
walley wall and fafe scanding afeer tha disaspesranes
of the {ece. I is cemmonly pitced with "kaccles™ and
has am irzegular fca=spatace slape. ’ ;
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g .
_'Z:":'"' Outwash Plain I

r
&
[
T i
7. Gagazal Appearincs = Alzost alvaws free of surlace scones,
dapending on the landfors has a variery of diffarszc Cape-
Eoapaic expressiond.
3. Soil e = )
&) Lack of surface and subsirizce scones and bouldess = & Tew
: —— sZonas Say he present 4o the ice=

J coocacs faced of sosa eskers end kuses.
ool Generally, the largese rock fragsests

sy ‘oond {0 cutvadh ate mounded amd aub-

A roumded cobblesconas.

b} Sandy or gravelly subsccarus = |

Genezaily, wichio a4 depth of 4 .20 36 - " ° 3
wl inches chace is elesn, locse, sand, or

gravel (vary lizzla aile and clay,

W) vies Tubbed in hands will asc diccy

sares}. Hosz ofcen iz Lz azzacifisd

L. o e :l."_-" :
T P e _-l'_""".",:tﬁ‘_'{'h -
e N | i g
S e T g o
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from a U.5.G.5. ropographic guad

Idencificacion of outtaszh areas
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IV. GLACTAL LAKTIED (Lacuscrine) 3&D tured
- i definition - f
:.itg‘u::iﬂ;y;' u:;:mldquud in glacial lakes by :::t:.:ri.ti-‘
Ton =elcing of glacial ica. Many are Badd
lasmisaced wich varves (thinm, alearnacing lavers of :ﬂ: and :;:r?:‘

" fl :‘nd:ﬂtﬂ dtion of Glacial Lakebed Areas.
: ‘ora - No discinguishing la
or undulacing areas. ndform, geaszally ulu-]:r Lewal

2. Test pir
8) Lack of coarsa fragmanmcs - Genezally, oo gravel, cobbles - ¥
or stones. ;

b) Soil cexturs - Ganarally, a
bigh percencage of sile g=c
elay. ZSoil cexcurs in EEREF-
ally loamy very fine gand or

Ch.llf :l ?..m m.mEH = ﬂf:t:
T dawp wichia the profils, =
Sf [+ VAIYas ara presesc. . Myriag
e silcs and elays, eesson za
u!ﬂ"?'- Yorcheassers Massachuseszs
4Tk O0C warred,

3: Idencifisarisg of glacial lake
copographie guad sheer. bed sedizancs from s 0.5.0.5.
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V. ALLUVIAL (STREAM) SEDIMENTS: definicion - Marerial deposited by stresss
and tivers, including gravel, sand, sile, clay, and various mixtures of

thesa.

A. Field Idencificacion of Alluvial Deposics

1. CGeneral Appearance -
d) Areas extensive enough to be shown on a soils BAp are caly
located adjaceac to 2ajor rivers.

b) Level to searly level areas adjacent to large stresms and
rivercs.

2. Landforas
a) Floodplain - The oearly level alluvwial plain chac borders
4 stream and is subject to inundarion under flood-stage
condicions unless procecced arzificially, Ir is usually
4 construccional landfora buile of sediment deposiced
during overflow and laceral migrarion of the scream.

b) Backsvazp - Excensive marshy, deprassed areas of flood
plains berween the marural leves borders of channel
balts and vallay sides ar Carracas.

4

c) Oxbow lake - Tha cTescent-shaped, often eshe=eral, body
of scanding watar sicuared by cthe side of a scresm in
the abandoned channasl (oxbow) of a meander afcer cthe
Stieaz formed 2 meck cutoff and the ends of the eriginal
band were silced up.

3. Soil pir i
a) Lack of profils davelopment - These are VEry racant
geologie deposits and lack mosc profile developmenc.

' Generally, a dull, darkish color

throughouc. Ofcen haved buried

surface horizons.

b) 5oil rexture - Depending upon
the water velocity; texcurss
vary from gravel to silc, mosc
being fine sandy loam or finer,

e} Stracificacion - May have some
fine scracificacion in the
subgcratum,

4. Idenrificacion of alluvial arsas from a U.5.G.5. topegraphis
quad sheac.

inati Page 34 of 65
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Vi- M%E-MMﬂ orgemis sell = Graaces chan LY Lschad
sore thas 10 percent scpacic mitter (as opposed £a
mineral sacesidl).

d: Filald Tdemcificpcion af Orpasic Soil Aceas

L: Lapdforz = Lawvel, wesy pootly draizsed acwas wizhin deprmanizas;
at-the bage of sunles, snd adiscenc to varar bodiss.

d. T PiE
&) Calar = wery dark, gemarally black of =ay have a Teddigh

b .

) Slippery feel = Cassrally, whes robbed batoeen the fli=geea
you czn oot fesl amy griccioses. 1Y squessed in a fise,
i has tha' comaiscency of sashed pocacses gad will soza

cut betyess Four [ingers.
€} Walght - Ghes drisd ¢ fa very lighz.
d) Wata: tabla - Is geoetally ac of peaas che susfsca .
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1. ldeacificacicn of organic deposics from a U.5.G.5. copographic
quad sheec.

Mose pfres, che areid on a topo shear that have marsh sy=hols
{ Wil) are orzanic soil arsas.
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GEOLOGIC DEPOSITS

There are eight broad groupings of geclogic sediments (soll
parant matarial) which occur within Massachusetts. Knoving the
geaclogy of & site is crucial to understanding how a site will
impact adjacent areas and will help to narrow the focus of an on-

gite investigation to key issues.

GLACIAL TILL

Definition: Dominantly
unsorted and unstratified
debris depcsited by &
glacier; consisting of a
hetarogeneous mixture of
clay, silt, sand, gravel,
stones,; and boulders.

Kinds: Two broad groupings of till:
1. Compact till also referred to as dense basal till or

lodgement till i
2. Loose, sandy till also referred to as ablation till
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Compact Till

Charactaristics:
1. Wide particle size distribution: clay, silt, sand, gravel,

cobbles, stcnes and bouldars
2. Unsortsd, hatsroganacus =ixture

3. Angular shaped rock Iracments
4. Substratum, firm and compact (locally referred to as hardpan)

5. Relatively high parcent clay (7 = 25%)

Associated Landforms:
1. Drumlin

2. Till ridgwe

3. Ground morainas

Focus of On=-Sita Investigation:
1. Verify presence of compact substratus. Field mathod for

identifying compact till:
a. Nots tha sase of sxcavaticn by backhos, a bucket often

chatters across surface of compact till making shallew
cuts with aach pass.
b. Pick at the side of a test hole with a knifes to feal for

sasea of panatration.
Squaeze & cled of scil batwesn your thumb and index

finger, initially compact till will resist crushing and
than with increassd pressure Iﬂftﬂ:l suddenly.

2. Conduct parc tast in the most limiting layer

3. Chack for tha prasanca of a parched water table

4. Avoid construction during wat pericds, may cause soil
szearing and compaction

§. If saveral aresas fall te perc and one passes, determine the
axtant of suitable material

Sandv, Locse Till (Ablation)

Characteristics:
1. Coarsa taxturad, sandy, gravelly and stony

2. Typically loose, permsable material
1. VARIABLE, oftan has lenses or pockats of silty material

4. HMany stones and boulders
5., Small but significant ampunt of silt and clay

Associated Landforms:
1. Moraines: terminal and recessicnal

2. Ground moraine

Focus of On-5ite Investigations
1. Deterzmine variability and extent of soil conditions

2. Documant any restrictive layars
3. Avoid construction during wet pericds, =ay cause soll

szearing and compaction

57
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ERALLOW TO BEDROCE AREAS

pDET VERY DEIp IEHM;:w'[

o ]

£

MErrg FEET
-

5 oo

Complex soil conditions within a shallow to bedrock soll area.

Charactaristics:
1. VARIABLE, complax seoil conditions, typically pockets of deap

scil and areas of shallow to bedrock soils
2. Depth to badrock coftan varies cover
ghort distancas
3. Weathared or fractured bedrock can
cften be sxcavated sasily but is not
considered sultabls =material for a
leaching faciliey
4. Rippable or nmon rippable with an
excavator

Associated Landforms:

1. Bedrock areas ars not associlated with
any particular landforms

2. Typically bedrock areas are
associated with irresgular
tarrain, stesp ridges, abrupt
FNHOBS = howaver, soma arsas of
bedrock ars naarly level to gantly
rolling with faw ocutcrops of ledge.

Focus of On-5ite Investigation:

1. Due to variable sita conditions,
the desp holes should ba located in
the axact location of the proposed
facility

2. Maintain 4 foot separation of
suitable soil material betwesn
leaching facility and bedrock surface

3. Fractured bedrock is not considered a suitable soil material
and the depth to bedrock is the upper surface of the

fractured zone.

e

N
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GLACIAL QUTWASH

pefinition: Stratified depcsits of sands and gravel deposited by
malt - wvater streams that flowed from melting glaciars.

Einds: Two broad groupings of outwash
1. Proglacial cutwash = stratified outwash deposited in front of

or just bayond tha outar limits of a glacier

2. Ice=contact outwash - sands and gravel originally deposited
adjacent to stagnant glacial ice, that collapsed when the ice

malted leaving an irregular, often hilly tarrain

Proglacial Outwash

Charactaristics:

1. Stratified, well sorted
matacial

2. Clean sands and gravel,
typically with very
little silt and clay

3. If presant, graval and
cobble size rock fragmants
are rounded or sub-rounded

4, Loosa material, wvalls of
pit slough in

5, Ganerally lacks stonas and
boulders

Azzociated Landforms:
i. ©Outwash plain

Focus ef On=-S5ite Investi-

gation:

1. Rapid to very rapid
parc ratas
CAUTION = 1f areas of
these soils are exten-
sive and thick, theay
ares groundwater recharge
areas and may bs under=-
lain by aguifers. If a
site is identified as
baing within an important
natural rescurce area,
additional tasting may
ba needed to assass the
threat of possiblae
increased nitrate and
phosphorous levels on
groundwater guality

2. Conduct parc in the Bost
limiting layer.
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Ice-Contacs Outuagh

Charactaristics:

1. WVARIABLE - conditions
change ovar ahor:t
distances, very
difficult to predict

2. Collapsed or slusped
badding

3. Wall sorted to poorly
asartad dabris

4. Typically loosa, sandy
patearial but may include
pockets or lenses of
silty matarial

5. Dirty fasl, oftan con-
tains significant
amcunts of silt and
clay

&:. May include areas of
stone and bouldars

Associated Landforms:

1. Famas
2. FEFKattlas
1. Eskers

4. Fa=s daltas
5. Eama terracss

Focus of On-Site Investigations:

1. Deterzine variability and extant
of seil conditlens

2. Document any reastrictive layers

LAEKERED CEDIMENTS (LACUSTRINE)

Definition: Wall sorted, fins
textured sediments deposited
originally at’ the bottom of

glacial lakes, which has since drained.

Characteristics:
1. Well sorted, fine textured sedimants

2. Cenerally high contant of silt and/or
clay

3. PRock fragmenta of gravel size and
larger are typically absent

Associated Landforms:
1. Typically an undulating to rolling terrain and may have steep

graded escarpments adjacent to Water SoUrses.

e
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Focus of on=-Site Investigation:

1.
2.

Typically slov to very slow

& rates
check for vertical cracks in
gmils that may give errcnecus
perc rates
Very susceptible to smearing
during wet pericds
Poor internal drainage oftan
causes thase areas to be wet and
have high seasonal water tables
variabla in scme areas, particular-
ly in old shorelins areas
Typically have thin layers aof
alternating silt and clay
{varved) with the substratus

MARINE SILTE AND CLAYE

pefinition:
environsent and have sinca besen upl

Arsas of silts and Ell;l :;pﬂlitld vithi: B marine
4 above presant sea

levels.

1.
2.
3.

Characteristics:
enly cccurring in the Boston area and north,

Lizited extant,
and only in thoss towns closa to tha coastline

VARIABLE - typically well sortad scils high in siles and

clays
Locally raferred to as blue clay

Associated Landforms:

1.

Typically an undulating to rolling terrain, locally
associated with land areas below certain elevations

Focus of On=-Sits Investigation:

Typically have slow to very slovw perc rates

1.

2. Very susceptible to szearing during vet periods

3. Poor internal drainage causes these areas to be wat and have
high seasonal watar tables

4, Variable within soze areass

ORGANIC DEFOSITE

pefinition: Bog, swamp and marsh deposits comprised mostly of
partially and well decomposed organic material.

Charactearistica:

1.
2.
3.

Weak strength, spongy sensation when walked across

Very dark color
Little to no mineral material, smooth creamy feal no

grittiness
Formad in areas with a seasonal high water table at or near

the surface

5777
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Associated Landforms: )
1. Often within depressicns and low lying areas adjacent to

streans and lakas

Focus of On-5ite Investigations:
1. These are watland soll areas and should be aveided
2. Ganerally have a ssasonal high water table at or neaar the

surface for most of tha year

COMSTAL DUNE DEFOEITE

Dafinition: A natural hill, mound or ridge of sediment landward
af & coastal baach daposited by wind action or storm overwvash.

Characteristics:

1. Fina to coarss sands .

2. Wall sorted, oftan finely stratified

3. Little if no silt and clay, typically neo gravel size or

coarsar rock fragmants

Asscciated Landforms:
1. Ridgas that oftan parallel the shorsline landward of the

basch
2. Hills or mounds
1. ©Often have unvegatated arsas of loose sand

Focus of on-Sits Investigation:
1. Evar-changing landscape, susceptible to ccastal arcsion by

wave action and strong windas
2. A protactad rascurce arses, CAUTION = check referance

matarials to desterzine extent of area

ELOODFLALIN (ALLUVIAL) DEPOSITS

Definition: Material transported and deposited by presant day
streams and rivaers.

Characteristics:

1. Susceptiblié to ssasonal flooding

2. HNearly level areas adjacent to large streams and rivers

3. Well sorted, oftan stratified

4. Fine taxtured, but may vary depending upon the velocity of

the wvater
S. May have dark buried layers within the substratum that were

at ona tize surface layars

Associated Landforms:
1. Floodplain

i = Stream terrace

3. Oxbow

4. Heander scar

-3 rﬂ.?ﬁr
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Landforms and Soil Parent Materials

Proglacial outwash
Ice-Contact Outwash

Parent Material Landforms

Glacial Till

Dense Till (DT) Drumlins

Basal Till Till Ridges

Lodgement Till Ground Moraine

Compact Till
Loose Till (LT) :

Ablation Till Moraines
Outwash

Outwash Plains
Kames, Kettles, Eskers (KK)

Alluvial

Floodplain (FP), Stream Terrace

Eolian

Variable;
outwash plains & till ridges

Organic Deposits (OR)

Depressions, low areas near
streams and ponds

Coastal Dune

Coastal sites; shoreline beaches

Lacustrine

Glacial lakebed sediments

Shallow to Bedrock (BR)

Variable; often irregular

The following two pages provide some examples of various parent materials/geologic setting identified on topographic maps.
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? — Unable to make a good assumption based on depiction of topography
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This article and images used with permission of Jim Turenne. It is available on the web from:
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Soil Morpholoay as An Indicator of Seasonal High Water Tables

Peter C. Fletcher
U.S. Department of Agiculture Soil Conservation Service
Middleboro, MA 02346
and
Peter L.M. Veneman
Department of Plant and Soil Sciences
University of Massachusetts
Amherst, MA 01003

Introduction:

The study of soils has a long tradition in the field of agriculture, but only during the last 2 decades has it become
familiar to people concerned with site-suitability assessment for onsite sewage disposal. For instance a number of
states, including Maine and New Hampshire, have adopted onsite sewage regulations partly or entirely based on
soils information.

Highest groundwater levels and water table fluctuations are routinely estimated by soil scientists from a soil's
morphology, mainly the soil color. Gray colors are associated with saturated and chemically reducing soil
environments, while yellowish-brown colors are related to generally aerobic and chemically oxidizing conditions.
Soils without any excess water during the year usually are aerated and yellowish-brown-colored. Soils with high
water tables during some part of the growing season, generally the early spring when snow melts, exhibit gray
coloration at the depth of the high water mark and below. The grayer the soil, the more distinct the wet period is.
Many soils in New England exhibit both gray and yellowish-brown colors, reflecting the presence of an elevated
water table in spring and a drier, more aerated condition during late spring and summer when the water table
subsides.

Soil classification provides a powerful tool for assessing the soil-water state throughout the year, particularly the
Estimated Average Seasonal High Water Table (EASHWT) level. This paper describes the environmental
conditions affecting soil color formation, the role of saturated soil conditions in the creation of gray colors, the
application of the Munsell system for soil colors, and the limitations of soil morphological criteria in determining
the EASHWT.

Soil Color Formation

Soil colors are commonly associated with the presence or absence of iron. Weathering of soil minerals is a slow
process but with time causes the release of mineral constituents to the environment. Soluble weathering-products are
removed from the soil profile, while more stable compounds will precipitate. Iron (Fe), released from a mineral,
frequently coats soil particles with thin oxide-coatings. Well-aerated soils typically are yellowish-brown-colored
from these iron-oxide (Fe,O,) coatings. Depending on the intensity of the weathering cycles, the iron-oxides may
display different colors. In New England, the dominant soil color is brown to yellowish-brown, caused by the
mineral goethite (FeO.OH). Very intense weathering under well-aerated conditions causes formation of the red-
colored mineral hematite (Fe,03), while the yellowish-colored mineral limonite (FeO.OH.nH,0) forms in more
humid environments.

Soil is not a sterile medium but contains large numbers of microorganisms, which, under conditions favorable for
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their particular species, flourish and multiply greatly. Most of these organisms generate energy from the oxidation of
soil organic-matter, which enables them to perform basic life functions. When the soil becomes saturated from
flooding events or high groundwater levels, the oxygen in the soil system exhausts within a few days; anaerobic
conditions prevail. The longer the saturation is, the greater the oxygen deficiency. Organisms that depend on oxygen
for sustenance perish or become dormant. Under anaerobic conditions certain microorganisms can derive energy
from the chemical reduction of compounds like oxidized iron (Fe*", called ferric iron) to reduced iron(Fe**, called
ferrous iron). The energy thus generated is used to create life-sustaining chemical compounds for the bacteria from

This photo shows redox concentrations (bright yellowish-brown colors 10YR5/6 munsell color), redox
depletions (gray colors - 2.5Y 6/1 colors) with a pale yellowish-brown matrix color (2.5Y 5/3 munsel color).
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This photo shows a redox depletion (5BG 6/0 munsell color) along a dead root channel (visible in the center)
with redox concentrations (10YR 5/6) around the depleteion.

soil organic-matter. Basic requirements for this reduction process are absence of oxygen, as induced by saturated
soil conditions, temperatures above biological zero (41 degrees F), and presence of organic matter.

Prolonged soil-saturation results in anaerobiosis leading to the formation of mobile ferrous iron. The migrating
groundwater redistributes the iron throughout the soil profile. Subsequent drainage restores aerobic conditions, but
some iron coatings on the minerals may have been entirely removed, leaving the grayish surface of the mineral
grains exposed. During drainage, some areas around pores, cracks, and root channels become dry and aerated more
quickly than the rest of the soil. Ferric iron precipitates in these places, forming reddish-brown spots. During periods
of alternating wetting and drying cycles, such as seasonal high groundwater, ferrous iron does not transfer out of the
soil profile entirely but moves over short distances only and precipitates during the drying phase. Such conditions
are characterized by blotches of gray and reddish-brown soil colors occurring at the same depth. The longer the
saturation period, the more pronounced the reduction process, and the grayer the soil becomes. This pattern of spots
or blotches of different color or shades of color interspersed with the dominant color is called soil mottling.

During the last 100 years, soil scientists used soil colors to predict the drainage status of a soil. Occurrence of gray
colors at a particular depth marks the presence of elevated groundwater levels at that depth during part of the year.
The grayish colors do not form rapidly but result from many cycles of soil saturation. Those colors are not easily
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obliterated; they serve as an almost permanent marker of the mean groundwater elevation at a site. Gray colors by
themselves do not, however, indicate the duration of the anaerobic event, only that a water table exists there part of
the year.

Munsell Color System

Soil colors are expressed in terms of hue, value, and chroma, in accordance with the standardized Munsell color
system (Soil Survey Staff, 1951). Hue refers to the wavelength, value expresses the degree of lightness or darkness,
whereas chroma notes the purity or strength of a particular color (Munsell, 1974). This system is used to describe
the matrix or dominant soil color and the blotches of less-prevalent colors commonly called mottles.
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Determining the Estimated Average Seasonal High Water Table

The presence of low chroma colors covering over 5% of the surface area exposed in a soil pit marks the level of the
mean seasonal groundwater elevation in most New England soils-the Estimated Average Seasonal High Water
Table (EASHWT). Low chroma colors result from reduction / oxidation cycles occurring over many years
(generally in terms of centuries), which makes this estimation method a reliable and conservative indicator of
maximum seasonal groundwater elevation. Occasionally, the groundwater may be found at shallower soil depths,
but there is no scientifically sound method to assess accurately this highest-ever level. If that interval is short,
aerobic soil conditions persist; consequently, no low chroma colors are formed.

Soil mottling within coarse textured sandy soils is typically less distinct and not as gray in color as those associated
with finer textured soils. Interpreting the soil morphology within these areas is often more difficult. A soil feature
unique to some coarse textured soils is a dark reddish or yellow layer often referred to as a rust line. This feature can
form within the soil through two contrasting processes which may or may not be the result of a high water table.
Those not associated with a water table may develop when percolating water is momentarily interrupted as it passes
through different soil strata. This brief pause may cause dissolved iron within the water to precipitate out and over
many years develop a bright red or yellow streak. This soil feature is common within some stratified sand and gravel
deposits, and can often be observed on the sides of gravel pits high above any water table. This streaked or blotchy
pattern of bright colors formed under aerobic soil conditions also is referred to as mottling.

Only in a few unique situations does a rust line result from a fluctuating water table. Rust lines associated with a
water table are the result of the fluctuating water table and dissolved iron in the ground water. As the water level
fluctuates, dissolved iron precipitates, forming a coating on the surface of soil particles and with time develops a
bright red and yellow line in the soil. For a rust line to be interpreted as an indicator of the EASHWT elevation it
should meet some or all of the following criteria: the rust line should appear as a nearly continuous band on all sides
of the deep observation hole; it should be on a nearly level plane within the hole; soil mottling should be observed
below the rust line; and in some situations dark nodules or layers (iron pans) of hardened or cemented soil material
are present within the rust line. In situations where gray color mottles occur above a rust line, the elevation of the
gray mottles not that of the underlying rust line, should be interpreted as the height of the EASHWT.

Low chroma colors are not always present, even though the soil has distinct periods of saturation. For instance,
reddish-colored soils in Worcester County and in the Connecticut River Valley have such high iron contents that
low chroma mottles are masked. Also, in soils developed in stratified deposits consisting of alternating layers of
fine-grained and coarse- grained materials, the more clayey layers may be quite gray-even though the soil is never
totally saturated and the maximum water table may actually be much deeper than the low chroma colors indicate. In
such situations, the presence of the yellowish-brown-colored sandy layers shows that the drainage of that soil is
much better.

Some of the coarser textured soils in Cape Cod and southeastern Massachusetts, and loamy in the Berkshires at
elevations above 330 m (1100 ft) have a gray-colored layer directly below the topsoil. Incomplete breakdown of soil
organic matter in the topsoil results in the formation of low molecular-weight organic acids, which causes extensive
leaching in underlying soil layers unrelated to anaerobic soil conditions. The iron is stripped from the sand gains by
the process of chemical complexation resulting in gray colors. Soil scientists call this process podzolization, and the
brownish-colored underlying soil layers constitute a better indicator of the actual hydrology than the grayish-
colored, leached layer. Other situations, where wet soil conditions do not necessarily cause distinct low chroma
colors, occur in soils with organic matter distributed throughout the soil profile, such as in frequently flooded fluvial
sails.

Sometimes soils exhibit low chroma colors that do not result from seasonal anaerobic conditions. Soils high in dark-
colored phyllitic minerals inherited low chroma colors from their geologic parent materials; over 10,000 years of
soil formation have not released sufficient iron to give the soil a uniform brown appearance. Also, some well-
drained soils developed in glacial till are distinctly yellowish-brown-colored in the subsoil but become grayer with
increasing depth because of the greater degree of weathering in the upper part of the profile. This does not
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necessarily indicate the presence of a elevated groundwater level.

Soil morphology is not a reliable indicator in drained soils. Soil colors and patterns develop as a result of a
fluctuating seasonal high water table and leave an almost-permanent marker within a soil. Even when these soils
have been drained for many years, this morphology persists and the altered hydrology may be misinterpreted.
Avreas of fill also present a problem. The time needed to develop soil wetness morphology within fill material is
variable. Depending upon the kind of fill soil texture, presence of organic matter, kind of vegetative cover and
chemistry of the ground water, the time needed to develop soil colors in fill material may vary from a few years to
several decades or longer.

Soil science provides a powerful tool for interpreting the Estimated Average Seasonal High Water Table level
throughout-the-year, even during dry seasons when water tables may not be present. In many situations, trained
personnel without a formal soil science education can make reliable interpretations. However, in areas of unique and
complex soil conditions or disturbed sites careful consideration of the soil's morphology, the kind of parent
materials, the position of the soil in the landscape, and topography need to be assessed by a qualified soil scientist
before a determination can be made.

Natural Soil Drainage Classes:

Soils are divided into drainage classes depending on the frequency and duration of periods of saturation or partial
saturation during soil formation.

Excessively and somewhat excessively drained soils typically have sandy and gravelly textures within the subsoil
and substratum. They have bright colors (strong brown to yellowish brown) in the subsoil that fade gradually with
depth. Seldom are there mottles within the upper 5 feet of soil material and water tables are generally below 6 feet.
Well-drained soils typically have bright colors in the subsoil that fade gradually with depth. These soils are free of
mottling to depths greater than 40 inches. Water tables are generally greater than 6 feet.

Moderately well drained soils generally have bright colors in the upper portion of the subsoil and are mottled
between 15 and 40 inches beneath the soil surface. These soils are wet for a short but significant part of the year.
Moderately well drained soils commonly have a restrictive layer, seepage water, or a seasonal high ground water
table at a depth of 24 to 40 inches.

Somewhat poorly drained soils generally have grayish (chroma 3 or 4) subsoils underlain within 24 inches by
horizons with low chroma dominant colors. The upper subsoil may or may not have mottles. Seasonal water table is
between 12 to 24 inches.

Poorly drained soils typically have a blackish surface layer that is underlain by a gray subsoil that is mottled. These
soils have a water table at or near the surface for a significant portion of the year.

Very poorly drained soils typically have ponded water on the surface or a water table at or near (<6" below) the
surface for most of the year. Very poorly drained soils can be divided into those that developed in mineral deposits
and those that developed in organic material. Very poorly drained mineral soils have a dark (black) organic surface
layer underlain by a gray (gleyed) subsoil and substratum. Very poorly drained organic soils developed in thick,
dark (often black) deposits of partially or well-decomposed organic matter, and are black in the topsoil, subsoil, and
substratum.

REFERENCES
Munsell Color. 1990. Munsell soil color charts. Munsell Color, 2441 North Calvert Street, Baltimore, MD 21218.

Soil Survey Staff. 1951. Soil survey manual. U.S. Dept. Agric. Handbook No. 18, U.S. Government Printing Office,
Washington, DC.

The preceding paper and incorporated graphics provided by nesoil.com Base URL.: http://nesoil.com/index.html
Website maintained by Jim Turenne

Study Guide - RI DEM Soil Evaluator Examination Page 54 of 65



Glossary of Soil Terms

The following glossary of soil terms is provided for your convenience. Online
glossaries of soil terms are available through http://nesoil.com/; the glossary’s

URL is http://nesoil.com/gloss.htm and the Soil Science Society of America

{website: http://www.soils.org/sssagloss/

Glossary
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‘Wel drained soils @he comenanly madium Pahured
Trey are mainly bee of motiiing,

iocirhinty wil critid — W &IBC I8 nenagved trom
trd doil somewhal dlawly during some peroda
Mogaralely wll drisned g0 e et Tor oy @
aher S dunng The groweng asaden. bul
paradically ey she wel long enough that most
meseghylic craps are afected, Thay commanty
hiive 8 showly perdous Liyer wifin of dirscty
Delgw Pe Sciem, OF SEnGEECally neceive Fugh
FainARL o Baih

Sompwtipl poody grpingd —'Waler i femoved
Slowly arcugh (Rl the 20 i wpl lor gagnificgs|
pancas duning (e growing season, Wesness
margcEy relstcls the growe of mesopryoe CPOEE
umiegy arufizigl drainage by provided, Somewnat
porly Arlirad 5045 commonly have 3 sioely
penvigus layer, @ high wader [alée, additonal waser
fram peepage. neary coniinucus rainfal, o a
sambingtian af thass,

Poary segingd —Walar g mamoeed 30 Jlowdy that
ihe sod i aaneraing peciadically daning fhe growing
BEBESA OF remErd vl for long pericds. Free
walEr i comraniy &l of near ;e Juriace for kang
#puGh duiineg e growing seascn Tl mawl
melophyiic crops carnol be grown prdedas T a0l
in artifizialy draned. The o4 & nol consnuausly
sabaced i layers directy Blow piow depih. Poor
grainags rigylts from a Pegh waler table, & siowly
Parasyn [y wilhin [P peofile, ssepage. nearly
cantinpoys minial, or @ combination of hepe,
Wary aoonly driined —WWaler i removed fram e
85i B3 Alewiy (Rl iNGR WRINY FRMAING 38 ar &5 tha
surtsce during madt of e griwing assacn. Unless
the 3o ig artificady drgened, MmEsl meloshyte
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crog casnol be growe. Wery poary diseed sy
9 csmmordy lgeal o deprasied And Are
Hezuaniy ponged. Yal whs rleslall is high and
naary coffifugus, they £3n have moderals or Righ
HUDe FadEn.

Orainage, surface. AuscH, or surace ficw of waler,
fram g el

Dwumiin, A lgw, smocih. songated aval fll, mound, or
ndge of compact gical W, Tha longar Loy o
patallel o the Saih ol e gRatier Bnd commonky
RES @ Diun| RoSE BEniing i P Seection fom
Wiz thas 08 BpSepached.

Ciry aaet. This symbel is wsed 60 (Re s0d maos lo
imcicabe 47 &g 1 10 3 acrEd in Jze that = al =asl
Pa cravcade Classel dned [nan the surgussing
sl

Elustation, The movermenl of maienal & tfus s28:0n o
coilgidnl suspensian Ingem one phace B anoTher
wrttin g sl Sail Peizons Bal have sk materal
through Fhuiaton Bok flyial; hase that have
recEniEd maigrial ard Syeanl

Enillgn soil myierial. Eadfy parent matenal
accumuiigs through wing achion; commesly felery
io sy muderal in dufgs or 10 loess in Blaakels

SUCh gitcEanes ad grdvilabonal o,
Ereginn |gecioge]. Enssion causied By
penceRies BCting e long pEologic einds andg
regufleg in fhe walneg fway of mbuntiing and
the Sulging up of uth lardscaoe fnabured &
figed laing ard coasial plens. Synonym: raturs!

e,

Ergsion [accHeraied). Eroson much mane Fage
mnwmmu-mum
actaitien Gf man of aifed ammals or of @
cacEsioEtE i nature, kaf Exampie, fire,
expasen ihe furfece.

Ergaban pavemant A layer of g or siones thas
remaens 0n The surtace afier frs particies ara
ravegved Sy aReEl of nill enoaica,

Eniar (gciogy), & narrow, winding Adge of mirabfied

2 sangy dnft depsliied oy & siream
igwing o 3 RN Beneath & glacer,

Excess Maas [in sley), Suceds aifl and clay in the sod
T sed is not 8 gource of gravel of sang tor
Songinaiion pUFDOSES.

Excess lime (n labled) Sxoess carbonates @ B sod
fhat reqansd the growih of some plants,

Excess saits (in @bien), Excass walnr-soluble $4%1 0
tha god That matrct the groneth of most plants.

Study Guide - RI DEM Soil Evaluator Examination

Excess siliur in tabies) Excesdve amgunt of suile =
thg gad The sulfie couses sxireme acudity if the
god & dramed. and e growth ol masl plants is

resncied

Fallow,. Croplasd |#% w3la in orosr 15 neslans produstsily

Ihrough asswmyliation of momdure. Summar lasow

i comman @ megiors of Eniled reetad whene

careal grains ars grown. The sod is tiled foe ai

teasl ane growing seassn lor wead contral @nd
desarnpoaition of SUERE Fifdue.

Fast iniake Gn tabies) The rgid moversent of wales
inba tha sall,

Fartility, sodl, The guality tha snables & sz o provide
plarl Aallrdnid. in adeguale AMGUALE and @ proper
balanca, 1o ol growih of ageddiad plants when
fight. mesgbang, fermparatun. Wi, and ol growih

araanic 501 mabenal Pent contang a large Emaun!
af woll preserved Bbar thal 1 readiy Sentifiable
aceshding b botanical ongin. Pead has the bowe
Bulk Seagsy and the Righest saler poniend a2
saturaiian of all onganse &3l matanal,

Fiekd maigture capacity, The meaamne contecd of @ il
gxpresied 23 8 percentage of the gvendry weighL
afted =g gravilational, ar fops, water fas drined
Awiliy [ Bedd moisine cortent 2 of 3 daye ahe
A poating rain; also called mavmal fedd CRpaGIY.
Aarmal moisiure CRpac). OF CRDETY G

Fing texiured soll, Sandy clny, sity cay. and Clay.

Firg] baitom. The normad fooa e of & JirEam.,
subjsct b0 trequent or sscasonal Rocdng,

Flagsisns. A thin fragmant of sandsiong, kmagiong,
glate, snale, o [rarely] sehisl, 5o 15 mche (15
16 38 centmaters) long.

Flood plein. & neasty lewel allynai plaen that berdeds a
siream and is subject | Necding uniess Sroleciad
arufnatly

Eool slope. The incimed surface al the base cf @ hit,

Fouts, Any hirDaceous plant not a grass or 4 sedge,

Fragie fin 58], A soil Mat is elslly damaged by e
or dabhaibEnce

Fragipan. A laarey, brithe subsuiiscs horioon low in
porcaity and cortent of crpanic maner and i or
miodarale i clay Bul high = 88 g very fine sand.
A fragioan apaekis cemented 450 MEEINCTS roots
Wirgn dry, il i haed o0 ey hand Brd had a Peghat
Peile darity 1han tha hovizon or hofzors acove,
Viman molst, @ tands I rupssns Suddanty under
peaREuUre raiher thin b Selorm oy

Frost sclion [in [abies). Fraezing amd thanwing of soi
matabate. Erosl aclicn can damage reads,
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Eusldings and offe siruclures, B5d lant Rsots.

ienesis. soil. The mode al angin &f o 308 Redan
sageciaily 1 Ul protELies or sod-lgmung facions
reRaaniai lof the lormanon of e solum, of e
wied, fram ol yrcongoidaled paren! malenas

Jaeciad daift |geciogy). Pubveniad and giher rack
matgnal ranspofed Oy QlkSu iCR BAd T
degouited. Adso. (he sorted amd unsoned malerisl
deposbed by stresms Agwing Inoam giacien.

Slacial giubwash |Sealasy). Graval, sand. and milt,
commgnly FiraEied, depossted by glacial
ittt

Slacial il [gecegy). Ussomed. nomtratfied gacial ceft
corpinting of chary. Sl sand. and Boicen
trangportad and deposded Oy glacal ce.

Qiscinfluvial deposila (gediogyl. Maledial mowed by
placiery and subasguently 36Med 400 deoonbed By
siraams Sowsny from e metng ion, The ceposas
are sranbed and occur B9 RESEl. SikidE. Selas.
@l pigteash plaing.

Qisciglacustrivg drposs. Mglacy anseg Ingm fne
Elay 1o smnd derrend [rom Slesacy And depcdiled
in glacial lakes mainhy by glacial maibeater, My
depos iy dng nseEdnaRd oF Lpmengied.

EII-:FH soll. Boel gl Rrmgil umded Door drassge.
nELEtng & M reGusDen of don and othar
elemants @ 1he phedle and i gray ooiors ard
moites

Graded stripcropping. Gegwang crops i sinps that
grace Dreird @ protecied walaremy,

Giragsed wabgrwly, A AElurel OF gonSinscisd walarsay,
fyeecilly brasd end shallye, sesded 5o grass as
probecson againgl erosion. Conducty surface waiee
aay feom Soslgng

Gravel. Asunded or angular fragrmenis of rochk up io 3
inched [ milniars ig 7.6 canbmaiers] n
Samalar. AR Pdvduill BECE S 3 pebbie.

Grawelly soil malarisl. Material That i3 15 1o 50 parceed,
By ol rhUndad of arguiar 'oCk Iragmants. not
promnarty Bamenegd, @p 10 ] echasy (7.6
cenhmelen] i damale.

Green manure crog fagnenemy|. A sod-mproving oo
graosn o e phoweed weder i B Ay Siace of
mabsnty o socn aRer Matuny.

Ground wabter [pectogy). Water ling 8 P untioched
pores ol undartying malanal below he walsr s

Gulty. & mrahss vailay wif sieep sdes cut oy
ninceng walar and tRrougn winch wabet segindriy
runs only afed rainlal Tha dstincton Debwean &
guly and & il i gne of Septh. A guily genarally &
30 clatacie 10 lpim machinary and g 109 ded 18
B pbiilecaled By grgasary tllage; a nil s of S

Study Guide - RI DEM Soil Evaluator Examination

depi® ang CEN D8 SMOdiNed OvET OF Srdenary

lage.

Hardpan, & hardensd ar cemenied god harion, or
layer, The ol matengl i gandy, Bamy, or cayey
Bhd 13 cemaviEd By on Saede. SCE, SRR
Carponade, or ot gubstance,

Hamic 3ol material imuciy pat]. Organic scd
maignial intermediate in degres of
befwgen e fess Gecomposed AEAS and Fe mone
dacomoosed BaDhs MatEnal

Harizon, #0il, A aper of S0, approcimuiely parailal o
Lha Surtass, hanmg Sainc] charaoensiey
produced by siddgrming processss. i the
sdgniification of scsl honFong, an uppecase leier

0 horion. ——An crganic layer of iresh and
decaying plant rasidue.
A honron —The minera homosn at or near the
suripce in which an accumulation of hurifed
crganic Mmaler il miced wilh the meneral macedal.
Alga, @y phowed ar clshubed rface lyer
E Aoiioa —Tha snifdd @l REEESN @ el NS M
legsuns 1 loan af plicate clay, ion, Alumsnum, gr
samyg camBnaien ol Tese,
B horizen. —The mingrad honzon Seicw an O, A, or
E howizon. Tha B horzan ks i par a krper of
trangithon from the gwartying horzon to the
undertying & horigon, Thae 8 honzon alsg has
destncthee characheistics, such as {1}
accurmiation of clay, sesguiosices. humus, or a
commbeation of these: (2] granular. pramate, of
Bicaciy structisnec (3] reader of browred Solan than
o in the A nonzon or |4} & combanatian of
P L,
C honipan. —The mineral horizon or layer,
wapiuding indurated Dedrock, Shal fy life affected
By fgdl-fourming processes and does not hae the
peoparias Cypecal of the cverlying horizon, The
matenial of @ C kongon may b adhar bag oF unbas
I8 N winegh thie solue Bimspd, IF (ha matenial is
khown |5 differ from Rl i the Soium, an Arabe
numaral, commonly @ 2, precedes the leder C
Cr honzan, —Soifl, consoidaied bedrock benoash
ma seil,
A e =Hand, consolidated bediock Eeneash e
izil, Tha hadnock commasly undaries & C hawizan
Bt can b directly below an A o & B hoizon
Hiamiza, The weil decomposad, mone of less slabls parn
o [hiy Oorgarsc matier i mineral sodE.
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Hydralogie soil growps. Aafe fo sols prouoed
acconding 1o e runol-producing ShanscleEisE
Tha chaf coniideralian &5 the inharens chaacty of
#ed are of whpElnian 19 paemil inditratisn. The
B20R and the mng of plant cover are ol
sansaered bul e separahe fachory i predichng
runafl. Sods are assgned ho fowr Groups. I group
& e 30els hanan @ fagh aviEraicn rale whan
ﬂmrmqmmwmwlmmnﬂm.
W“mmﬂ.-ﬂifmwwﬁ"
Franeily In greud D, 81 e gifg axineny, Bhg
Haly having & =iy Siow infiflgabon e and thia a
Pl nengil poakmial Thay have & claypan or 2y
IEyaF §b &F AREM NG JTACE, FEVE 3 E8MAmNE|
Fugi wbir AShg. oF arg BAEEOVE ChABT nEarty
implrae] Degni o other material, A o iy
BapgEed [0 b Mpdroicges groups & pan of ire
SCTeBgE iN ArtcinTy cuned and Sar i
uftdied

Muviatian, The mavemass of $0d matenal g gne
hanEon 19 araThel A e Soil peolile, Gananaly,
mplgnad - removed Uoem a0 Lwpper PonzIon ang
Ser0%ond in & loedr honzon

Imparvigus sail. & sod iheowgh which waler, ar, o
ooly penEiate sicly of ot &l 8l No el is
A=Rclutesy Impanricus ta ar and water all tha Lme

Infiiramon. The dowrwand erdry of wabes indg the
madiate serface of soil or other malenal, a3
caniragred wilh pencclabon, which is moessnent af
Wil Thiouch sod hayevs or matesial.

Indflitratian capueihy. The maximum rate af which walse
eEn inliay neo @ scal uncee a ghven it od
-t e

Infilirggion rabe. The rate BE wiuch wiiar ppnirgien (he
surlace o the 3o+l Bt Any ghiln NS0ENL. rbalty
ExpraEied I RGeS pae Bour, Tha rElE &80 Be
Emaed By i cnhiEphon CApRSNY of ™ s0d or the
Pl wisch wiiler B SSehad 38 1he Buace

hmmmnmmmnrmnmmnml
unde imgation. Mot ssis have a 1as] initisl rade:
itha rafe decresded woih application tme.
Tharafore, infale rade for design purposes i not a
covsian bl 5 8 varadie depending on he net
irgation appicaton. Tha rate of water inlake in
inchas pr hosur & expreased aa lodowy:

g Fae= 5.0 § i AT E=
[ EE L R e A R SR T P o .
ALY rotE Ry e
L T T S =driifn
i 1 LM A . poronn o IURCHEINEY Bage
% - 1 . i i
Do O s aadaas VP g
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w!“‘mﬂm’ﬂﬂlﬂl“-ﬂ
procuchon of crops. Methods of imgansn gre—
Bovder —\Waisr i5 aophed af M wnpey end of @
#trd i which fhe lelecal Mow ol waier i conran
By amal ganh fgges caled Border ke of
peddieh
Bagin —Wais o appked rapigly b reary el
plang surrounged Dy laveRs o Jagg.
Cantroled Aooding. —\Waiar i3 relgased ot imarae
fom closely spaced Reld daches and disinkuted
wrulgriy gver [Fu Seid,
Comuganan —Waber & aspiied 10 smail, closety
dpaced harrgws or diiches i Relds of close-
Growng craps o A ofithands 5o that it Roes .
gnly Gng dechon
D for sagkip], —\Aaler 8 apchad slawly ang
WRds i Sheidure 10 1he Setace of 1he 3o or
20 e sl thrsugh such appicatars as emiftary
pahcul hatung, of perforated pipe
Fumgw, —Water i igpEed i amad dilchas macs
By SulSvdSes implimentt. Fuomows ara used dor
Mg NG Ao SO
Spriniler, —\Waber B 3prayed S the 8ol surlat
Through pepes O ROISes fram & prestune sysiem
wwwquﬂmmmc
Hlir-nwm-'-mru:u-uuumpm
vt Thy 458
Wil fapding, —Water released & Fgh ponnla, fe
allgvepd b3 Bow S0 A0 Brad wihout contiolled
SR,

Kama [geslogy]. An iregulsr, shodt fdge or hill of
srasted glacial dnf

Karal {lepography). The relef of an ares undariam by
imggsang that dissotves in diffecing degress. Puy
I'nrrr-r-un.mm depreasicns or smadl Sasing

Lacusiring deposit (geolagy). Material deposted in
lnkw wiber and auposed when e water vl s
lgweened o the slevabion of e lard s roised

Landsiide. The rapd dgemhdl movemand of @ mass ol
200 and 00aE OIH, JENETERY WA wEl o
satyrping. The spead and dgiance of movament,
ag wall 33 the Emoust o 307 and rach matanal,
ey ety

Large @lcnes [in mbhnd), Aock tragments 3 inches (T4
Siamalare) oF Mode SErRES, LArge dkonEd
pawprsaly aHec! B apacibed ule of Ehe 2ol

Lasching, The remowal of psighle malengl bMaem agil o
oifwer materal by percolaticg waler.

Ligiaid limil. The meoishare content al witch the soil
passes Som A plashs o @ bguid state.

Loam, Scil malerial (had is 7 o 37 percent clay
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pascies. 38 10 50 percent wil patboer. and s
han 53 perceni sand garhched.

Losas. Fing grained matersl, demmmanty of sil-sised
parhoies dapodied By wnd

Lo strengeh. The sol s nod srong Rcugh 10 SueHan
loacs.

Blpdium eafured soil Very fine 1403y 1aam. e=, ol
lgam. ar gt

Mstamarphic rock. gt of §y SRg allered in
MNgraipgeal compakien, Chamical compesitgn,
of §inufos by hedl goégiuns. and movemant
Mawry 3l Such rodid W onysialing

Minaral soil. Sol (il i maunly merenl matenal and
H.Iﬂmﬂ““ Itn Sagls dengely @ mone
ihar that of segamse soil

Minimum tillage. Only the Eage ssental oy cop
anodueten and preeetion of tod damage.

Miacsllphaous Brel An Bl Ihg? hag Gile o P
Aaiuryl pod and SuGHOMS Gie or no Sepetaton.

Mioderately coarse lexhered soll. Coarse sandgy loam,
ndy loam, and S sandy foam

Modarately fne taxbured soil Clay lgam. sandy cay
gam, amd sty clay lpam

Moraéng |gaclogyl. An ascurmdaton of danmh, floned,
and e S8bns Seposied By a gacer. Sama
pypes ane lermel, Lateral, medal. and giound.

Morphology. Bcil The phyaicsl makeup of Bhe $od.
inchading the igature. Sruciure, BroRly.
consatence, Colar, And olfe SRy RCE, minerl,
and Biglogeal properties o e varicus Borizons,
and (hi thickness and asrengeman of theie
horitar im (he o profile.

Migtiiing, s=il, ereguiar spots of differes colens Sl
wary in Aumber and size. Mitieg geneealy
indcates Soor aevation and imoeded Sisinage.
Dascngined Dirms are a8 ‘oilows: BSungdance—iew
oo, g many; size—ifng. Medium. knd
codrte: i coniragi==fant GRENEn BAd Sromemdn
The sisd Mmeagurements are al the dametly sorg
e graabest dimenson. S indicales ledd Than 3
milrmgany [aboul 0.2 inchj. medum, ¥om 5 15 15
ellrmgiary (aboed 02 13 0.8 shel). Bh SOBTRS,
mahs than 15 milbmeters (aBoul 0.8 inen].

Muck. Dark colored, findly drvded, wel decamposed
cigarse Boil maternial (Sea Jaonc Bl malenal )

Murssll netation A desgraben of color By degreed of
[hs hred pimpie vansbles—hae. vilae. and
chrama. For examphe. 4 aolabon of 10YR B @3 a
calar al 10¥A Bue, value af 8, 853 chndms of 4

HarrgwsBass terrece. & SETace MO Mok S 4 9 8
fwaf end@ &l T DESE. & nEmow-HASE DETACH IS
wemdar i § Begac-base terice, except iar the
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widin off P mdge ard channed
h“ﬂ.ﬁﬂm‘ﬁmm‘ﬂ“

T (Sae Racsan, fod )
mmwm:ﬁnmwnm

nﬁm.mwm-dhmmum
Wl

Ovganic maiter. Fiant and ammal reidaes in ma sl n
WM BIAGEE O SBCamSaREaA,

Oubwash plain. A ianghonm of mainky gandy of Coarge
jeatured matenad of glaciofuvial ongin, An oubeash
Hln'lli--thwlmﬂ smoih whens pilled. il s
generally low in relal,

hﬂ-ﬁ-m Spnpn el in § pod It impacel (R
movgrspnt of water §ng T growin of rocks. For
eLEmpie. hanZpan, FaQEen, CUyDan, DOwRan, and
raific pan,

Pareni material. The wnconsciidaced crgares ang
muneral masanal . which sosl dgrms

Peal. Uncorsoicialed madenal, largely undecomposed
gAreC mater, Mal has sooumulaied uncer
axcess moaiung, [Ses Fibnc sod materad),

Ped. An individual nabturad sod aggregaie, swch as a
ﬂl‘-l.ﬂ-l.l-l'..m or A Dinck.

Pedon, The emallest volume thal can be called “a sod.”
imhhﬂﬁmﬁﬂuﬂ“mﬂuﬂn
parmil study of afl horigons. B8 aren cangs fram
about 10 po 100 squars feet (1 squdse maEler B 10
muanMMnnmwmﬂﬂh
-

Poreolation, The dowragsad missgmnpnt ol walee mnough
the 8o,

me%m.mﬂhmﬂ“m

Euugh the soil, adverse’y aiecting i dpcied
[ 1]

Permaability, The quality af e b0 thal anabiss witer
o Mave downmward Srough N prafie.
Permaabdity M Toaionsd i e numbs of sty
par ESur M) wabed Miceel dovwmeidd tindugh the
aluraled agil. Terms descnbing paemealdity ia-

Ry e
G
Waze pey s

Wt T

Phase, scdl, A subcivizan af & scil semses pased on
fedlures Eiat affect iE uss @5d menagement. Far
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rmatens wnderpng the Sol 883 graong ko Ram
-1 1R L

Sedimantary rock. Boce mace up of parslas
dapamted Yo suspension in wale!. The cheel
wimds of aedimgrrary rock arp Congiomarabe.
formad fem gravel sandsions. lormed fom sand:
shale. foemmd from clay: and Engsione. tormed
iram 4ah mayses of caicium carponale. There e
maery inbemadase kypes. Soma wind-dessided
aana i consolidaled @ sandsionm.

Gespage [in tables]. The mowiment of willd through
tha 5oil. Seepage ddvariely afects e specfed
ufl

Seguum. A sequence cangating al an naal horgon
ard the overyesg sheal horoe, (See Elneaton )

Seriea soil. A group of sols thal have profiles ihal ate
almost goka, sxzapt for differances o beafoos of
the sartace Wped of of the subsiratum, A0 the soily
of @ seres hinss Ponzons iRal ase simslarin
comgoadem, Besinegs, and arrngement.

Shale. Secimerlary rock dormed By il hardening of a
clay degadil

Eheel eragion, Tre renoval of & taety uniform liyer of
scil materipd ingem the land surface by the acthon ol
rainigd and gurtace muncH

Shirini-gargll, The shrinding af acd whan dry and 1he
gwating when wol Shnnking @nd sweling can
eamage reacy, dams, Bulding lourdaticns. ang
ceher druciures. [t o0 2'80 Gamage plant rocld.

Sies, A eammegtion of slican and coygen. The
repryl Igrm ¥ called guantl.

Silkca-seaguicxide ratio. The satis ol the rumbsf ol
motaculis of sica 1o the sumbed of molecules of
ASgming and ron oode. Tha mane highty
widShEred B8 or thasr Cliry IMBEZORS in warm-
pempTatE. Pamed regions, and sipecally howe n
the tropica. genaraly Rave @ i s

git. Ay a sof sepdrme, indvidual minetal particies that
rarge o diamebed from the upper Bmil af clay
16,002 milimetar] i the Icwer Bt of vy oa
a@nd (005 mullvmeiar], A5 a ol lewbafal Sfasd. sod
it iy B0 pancend o madw Sl and leds than 12
SERCEAT Clay.

Siiatone. Sadimentary rock mace up of domenaTiy sl
reg parudes

Similsr salls. Sods hal share limits of dlagrass
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2. Soil Survey of Rhode Island
United States Department of Agriculture (Soil Conservation Service) Natural Resources Conservation
Service in cooperation with Rhode Island Agricultural Experimentation Station, issued July 1981.

3. Onsite Wastewater Treatment Systems
Burks, Bennette D. and Mary M. Minnis. Madison , Wisconsin: Hograth House, Limited, 1994.

4. Wastewater Engineering Design for Unsewered Areas, 2" Ed.
Laak, Rein. Lancaster, Pennsylvania: Technomic Publishing Company, Inc. 1986

5. Onsite Wastewater Disposal.
Perkins, Richard J.. National Environmental Health Association, Lewis Publishers, 1990.

6. Design Manual: Onsite Wastewater Treatment and Disposal Systems.
United States Environmental Protection Agency Washington, D.C.: US Government Printing Office, 1980.

7. Onsite Wastewater Treatment Systems Manual (EPA/625/R-00/008).
United States Environmental Protection Agency Washington, D.C.

The new EPA Manual (Reference Number 7) complements the "Design Manual for Onsite Wastewater
Treatment and Disposal Systems" (EPA-625/180-012) that was originally published in 1980. The Manual is
available for download via a link on the DEM website:

http://www.state.ri.us/dem

Select “Programs”

Select “Water Resources”

Select the “Professional Licenses” icon from the bottom of the screen

Select “ISDS”

The link “2002 EPA Design Manual” is located in the purple bar on the left side of the screen.

The Manual is a large electronic file and the entire document may take several minutes to download however you
may select the option to download chapter-by-chapter.

If you can't download the Manual, you may order a printed copy from:

Hard copy of this Manual is only available from the National Service Center for Environmental Publications
(NSCEP). To order, contact the NSCEP via:

Phone (800) 490-9198 or (513) 489-8190

Fax (513) 489-8695

Web site http://www.epa.gov/ncepihom/ordering.htm

Be sure to specify EPA Document Number 625/R-00/008 when ordering.

Information on septic system basics is available at the URI Cooperative Extension Onsite
Wastewater Training Center’s website at http://www.uri.edu/ce/wa/.
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